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A BST R AC TSatellite relnOte S e nsingis an adv a n c edte chn ologyfo rEarthobse rv atio n whe reitpr o vides
syn optlC Vie w s of la rgein real-tim e a nd in a r epetitiv e m ode u s efu l in s u rveylnglarge a nd in a c ce ssible
ar e as. Characte risticallyitper mits the ac c e ssibilityto s o m ephe n o m e n a n ot visible by the c o nve ntio n al
te chniqtl eS, a Stho sedete cted in theinfr ared aridr adar w av ele ngths. The u s e ofsatellite rem ote s en singto
pro vide enviro nm e ntalinfo r m atio n o nthe e arthstlrfa ceisbe c o m lng I mporta ntin u nder standinBthedes ert
co Tldito n s,in m o nito rlng des e rtific a也o n a nd asse sslllg Of n atu ral re so u r c es and other e nvir o n m e ntal
phe n o rn e n a･ T he paper sho w sho wfar n atu ralres o u rc es and des e rti丘c atio npheJIO m e n aCan be m o nitor ed
and e valu ated tlSingthe w e althofinfo r m atio n o nthe e arthsurfa c econdit o n sprovi ded by re m ote se n slng
techniqu e s ands atellitesim age ry. Ho w e v er,the c o mple xity of de sertific atio nprbc ess a ndits m o zlitoring
r equire sthe sim ultan e o u sus e and integr atio n of data c olle cted fr o mthe c o nv en tional so u rce sand fro m
satellite sofv ario u stype sthr o tlgh 也e ageogr aphicinfor m a丘o TL Syste m,the sedata ar epr e se ntedin
■fo rm
of them atic m aps sho wingthelandu s e,ge o m o rphology, drain age syste m,s oilm oisture - ･etc･ ･ of the study
ar e a. These m aps w e re u sed to produ c 8 thr e eimpo rta nt synthetic m aps;land stlitability, e r o sio n
s us c eptibility and des ertific ation m ap･
1.0- I NT RODU C TIO N
The u s e ofs atellite r e m ote sen s皿gtO pr ovide envir on En entalinfo rmadon o nthe e arthsu rfa a is
bec o m ng llnPOrta ntin umde rstand ing the des ert co ndito n s, in m omito n ng de s e rtiflC ahon and
as s e s s mg ofn aturalres o ur c e s a ndo血er e n vir on m entalphe n o men a･ The e arthre s o u rces satenite data
are c o n sider ed a reliable s o urc e m aterial fr om which v ario us the m adc m aps of la rge areas can be
pr oduc ed effic ently and ac cur ah51y･ Ho wev e r, die CO mPkxity of desertific adon proce ss a nd its
m omitoring requu esthe sirrlultaneo u suse and integr aho n ofdata collected fr o mthe con ventional
s o u rce s and fro m s atellite sofvarious typesthr o ugh the age ogr aphicinfo r mation system ･
Naturalresou r c esinari dands emi-ari dlandsde clin ing inprodu ctivityrequir especial attentioTl,if 血e
determinlng eCOlogicalc ondido n spersist, a 紬r血erdech e inre s ource may res ult in des ertifc ation
which is m oreper m a n ent･ nlerefor, w e sho uld lo ok forthe optim u m solutio nrega rdingdiela nd use
pkul ino rderto minimiz edieen Viron m ental degrad血on. T he tlatur al land res o urces c anbe divided
htofour major C ategories:Geologyandge o m o rphology, s oil, w ater and v egetatio n･
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Thelarge areaperspe cdve s ofa eriala nd spa c e-bo rne rem ote s ensinglend them selv es w elltothetype
ofregio nalanalysis often u ndertake nbystate age n cies, the abilityto redu c efield w ork and dec re asing
travel co sts areJu Stafe w ofthe m anyte chnicalre a s onsfor也ein cre as 皿g u s e Ofrem ote s ensingby
state re s o u rce m a n ager･ Re m ote s en slng Since 血e lastdecades a v erred as animportant te chnique
providing 虻 Cu rate, tim ely, c o mplete and c o st- effecdv ein fo rm 血 on required by bothe x e c utiv eand
legislativede cisio n- m ake rs.
2.0- OBJECTI V ES O F TI‡E S T UDY
The objectiv e ofo ngolng Studyis to de m o n strate theimpo rtan c e ofr e m ote s e n sl ngte Ch miqu esin
e nviro n 皿 e ntalre s ou rces m apping･ So thr e e synthedc m aps w erepr odu c ed: Theland s uitabinty m ap
for different kinds of ctl hr e(e･g∴ an n ual crops, tre e cr ops and affo r estado n), an erosion
suscepti bnity m ap, to idemi fy sd degradado n fe atu r es, solving pr oble m s of er o sion and s oil
co nser v ation a nd to defin epo s sible site of da m sjoin tly with topographical, geological a nd
hydr ologlCal data, a nd desertiflC atio n mapto be abasic elem e ntinforw a rdto co rnbatde s ertification .
T hese m aps and othe rs s u ch as la nd use c o uld be a v ery go od to ol, inc onJu n Ctio n with the other
traditio nals u r v eyto addr es s a r a nge ofpolicylSS u e Sfo rde v elopmentplanning.
3.0- S YtJD Y A R E A
The study ar e a approxim ately1300km2 in exte nt,lies o nthe e a s触 IPlate a u ofJo rd an s o m e4 0 km
nor血e ast of 血 岨 . Geologic al fo r nadon-s occ u rr皿g With in the ar ea consist of hm esto n e, m ar1s,
ch al kylirn esto n e, che rts and alluvialof Cr eta c e o u sburied belo w th ick flo w s of ba saltic la v a.The
studyarea c an be divi dedge o m o rphological1yinto thr e e s ub-a re a s :the w e ste mlim e sto n ehillyarea,
the centralanu vialar e a and thebasal 血flat ar e ain･the e aste m part ofthe study ar e a. In al 血tude die
studyar e a r a nge fro m50m to 950m ･
T
he clim ateis cla s sified as aridto s emi-arid. How ever
,
the
w e sternhillyar e aha v e aMediter an e an c血1 ate, Witha v e r age an n u alr ainfal1 thatv arie s鉦o m350 mm
to 10 m n de c re asing 血
･
o m the we s政 n hiny ar e ato w ard die e aSte m ari dz o n e, and die C止m ate
pre sent a wide range ofte mper atur e s and ahighev apor adon potential.
4.OI MET 芯ODO L OG Y
T he methodologyha sbeen c o n sisted of thefollo w i ngSteps:
S T E P 1- Pr epar ation ofdiffe rent Da払 O'r evio u s studie s, bibliogr aphy, topogr aphic m ap, s atellite
im age s, the m aticData. . .)
S T EP 2- Digital im ag?proc essing(geo m etric c o rre c血 n, enha n ce me nt , clas sific atio n･ updadng of
ge ologicalm ap andsoilm ap. ･ ･)
ST E P 3- Extractio nof the study para m ete rs(Landuse m ap, v egetatio nc ov e r, ge o morphologicalm ap,
s oilsalinq' m ap, s oilm oisture m ap, irrigated ar e a s, drainage system , vegetatio nde nsity, drairlage
syste mden sity. ‥)
ST E P 4- Pr odu ctio n ofsynthetic m aps:Er o sio n m ap, de sertificatio n m apa nd la nds uitability m ap.
S T E P 5- Conclu sio n s a ndRe co m m endatio n s.
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5.0- P A R A M E T ER SO F T E E S TtJDY A R EA
5.1- Ge ology and Ge om o rphology
Ge om orphology lS c o n sidered a s a res o u r ce be c a u s eit c o ntr olsthe de v elopm e nt ofthe renew able
reso urces on the e arth■s s urface
.
T heland- us eplan tunga nd the ru n offofthe s urface w ater s. The
sitefactoris infa ctdetermirlllgfor the s el ctio n ofthe m o sts uitable u s efor 血d･ Ge ologylS
c o n sider ed as a r es ou rc ebe c atlS eit c o nditio nsthety peofs on,the pres e n ce, distribtltio n a nd flo w of
gr o und w ater, and thepre s e n c e ofmineralre s o u rc e.
The s山dy ofge ologyandge o m o rphologybyr e m ote sensingteclm iqu e sis unde rtaken bya n alyzing
thetw obasic elern ents:drain agepatte m andthela nd fo r m sI T he analysis ofgeo m oIPhologyncludes
tw o stages of in v es也gation･ , the 血ststageaimsto defining physiogr aphic units, die S e c o nd c o n sits
of也ede s cripdo n of 血e analyticalm o rphological fe atu re s wi血in anda m ongthe u nits: w ater -divide
lin e s, slopebre aks, s c arps,terr a c e sdeb ris o r allu vial, a nd drainagehn e sin cludingtheircla ssiflC atio n･
We us ed thef 曲e c olo r c o mpo site of bands7, 5 and 3ofthemadc m apper ,July1989, theprin cipal
c o mpo n e nts ba nds, and other te chniqtleS S u ch as r血 a nd fatering. The ge ologicalm ap s cale l･
250. 0 w a s useda srefere n c edata. T he study areac anbedividedintofiv ela nd mits a sfollo w s:
1 一丁be slopmg ar e a:T his umitis char a cteriz edby the e xiste n c e ofriller o sio n, die O V ergriL2 ngis the
m ainpr oble minth is u nit.
2 - ¶lege ntly sloping ar e a:T heiris ri11and■sheeter o sio n a ndform ado n ofer odedr o ckya re a, the
ove rgr a zl ng andplo w lngOfrangela nd increa s ethepr oble m ofer o sio n a nd decr ea s etheliv e sto ck.
3 -Thele v el- nearlyle v elare a:Ⅶ1e C Onuvi alm ate血1isthepredominarltfo rmatio nin this u nit. T he
she et and winde r o sion
,
m a rginalagricultt m a ndsoilsalintyar etheprincipalproble m s o rLthe u nit
4 -Basal 6cla nd:This unito ccursin the e a stern partofdie Shldya r e a,gen erally aflat ar e a. The u nit
pre s e ntspr oble m s ofsalintyin theirrigated are a s, andwinder o sio n.
5 -Infilled valey :T もis unit c o nmin s ade epho m oge n e o u s s oil 血ge n e ral. Terr ac e s ofv aney hav e
be e ninclllded inthis umit which is ve ry u s efu l for the agricuhlre eSpeCiallyin w e stpartofthe study
ar e a.
5.21 Soil
Soilrepr esentthe m e eting pointbetw e e nthephysicala ndthebiologicalw orlds･ Soilis afunda m ental
la nd res o 町C ebe c a u s eital1o w s and c o ndi血ns 也epr es e n c e ofv ege 血 o n a nd the udlization of land
for agric ultu re. The study ofs oilc o n c e m s notonlyitslo c血 on and clas sificatio nbtltalsothe an alysis
of its potemiality, referredto thepo ssible u ses and theinv estigado ns relatedtoits conse rv血 on･ The
soils urveys, espe cially at die re C O nmis s an C e and s emi
-demi 1ed le v els is ba s ed m ainly upon the
a nalysis oflandfo r m swith in fo r m aho n c o mbgfro m v egta丘o n ,landllS e andge olog y･ It m u stbe
keptin mind, ho w e v erthat no m ap m ade exclu siv elyby rem ote sen sing m ethods c anbe defin ed as a
s oilm ap. Infa ctthefield de s criptio n and clas sific血on ofs oils are in dispens able･ Te xh rら C OIor o r
graytone, land u s e a nd naturalv ege血 on etcthat maybe re cogniz ed orLS atelliteim ages a nd o uth e
bou ndaries betw e e n s oilu nitsthatdiffe rfo r o n e o rm ore of these fa ctors. Soilcharacteris血s tha,t
influe n ceits rene ctivitys u ch a scolo rmin e ralc o nte nt, texture, surface r o ughn es s and m oisture, m ay
helpfor bar e s oils but a re much h in de red by vegetation. T he study are a c orLtahs tw o m ajor SOil
a sso ciations(acc ordingto 也esoiltax o n omy oftheUnited State s, Departm e ntof Agriculture- U S D A):
- 203-
1 1 R H K- R H H/c: Ge ntly undulating
” Mafraq-Jis a s oils
' .
･ Lo c ated w e st and aro und of Mafraq, dlis
unit appe ws a $low u ndula血g hills wi血r o u ndtops, s carp slopes and stmight to c onc a v e Valley
bo倣) ms. Annualrainfalla v er agefro m150Ill min the eastpa rtto 350m in the w est. ¶1eindige nous
vege血 o n c onsists mainlyof wintergr as s, theland is u s ed m o r e e xte n siv elyforgra z ing, W inter
c e reals ando r chards. A bo ut60% ofth is u nitc ontain sdomin ants oils clas sified a sC aico rthids ons,
as s ociated with C alciorthids are Camborthids oils c o v ering3 0 %of di eu nit.
2 - R H K- R H H/a. b:..U m m al Jimals oilsl'. n i§ u nitislo c血d in 血e vicinity of Um m al Jimalvillage
(2 0 kn1 ea st tO Maffaq)o nthebasaltplateau . n e rehefis natto ge ndy u ndulating;the ar e ais c o vered
m ainlybybasal tic flow switha stony s urfac e. Par e nt m ateri als deriv ed fro mw eathering produ cts of
ba salt andtuffcQn Sists of br o wn siltylo a n sto claylo a n swihv arying am o u nt of basaltfragm e nts
a nd calciu m carbonate c o zLer etio n s. The a v er age azl n tl al rainfall is le s sdl an 150m m. The natural
v egetado n con sists main ly of wintergr a s s es. Vegetables and fruit tr e e s areimigated by gro und water
fro m w eus in this unit. A fte r afe w ye a rsdie S alinib, ofs oils rea ches adegree to which crops are
htole rated. TYle refo r efarm er sus ually shifto another si旭 r epeatingthe sam e pro c es s･ Ar雌 cial
Inje ction ofstlrfa c e w aterforground w a旭rispra cdc edindle area. Ifthis pr a cticeElv esgo od res ults,
the gr o n nd w ater will be fre sh and s uitable fo r agriculture. T he domin ant s oils are classifled as
Calciorth ids and theyc o v er al) o ut60% of th is u nit, the other soils as s o ciated with Calciorth ids a re
C ambo rth ids a nd Haplo agri ds, they c o v erle s sthan30 %ofthis u nit.
5.3 - W ate r
W ateris indispe n s ablefo rallhu m an a ctivities and is atdiebas e ofhfe o n e arth･ Itis, ho w ever, a
vuhe rable re s o u r c ebec a u s eit c anbe easily w asted or polluted. T he rainfall m ap of ou r sttldy are a
sho ws也at血e a ve rage rai11血n v arie sfro m3 50m m to lOOm m de c re asingfr o mthe w e ste mhillya re a
todie easter n S emi-ari dz o ne. n e s emia rid des ert a realieiS O n an is ohyet of 20m m ann ualrain払11
whichpas s es丘o m Mafr aqto D hulen･ Re m ote s e n singte clm iqu e sappliedtothe man age m e ntof w ate r
r es our c e can as sistinc on sidering
･
.Gr o u nd w aterr esour ces, Surfa c e w ate rr e s o ur c e s and Water ne eds
anddistribution ,
5 3.1 - Gr o u ndWate r :T he c o ntd bu血) n ofrem ote se nsingr efe rs,inthis c a s e, todie S urv ey and
interpretado n of the geologicaland m orphologicalc o ndido n sfa v o r able to the pres enc e of ground
w ate r, ino rdertoplan anda ssitfieldge ologicalandgeophysical inve stigatio n s1
5. 3. 2 -Surfa c eW ater:T he as se s m e nt ofsu rfa ce - w aterreso u r ce s u s 皿gS atelliteim ages r efers mainly
to:Inv entoryloc ado n a nd-ar e a ofn atu ral and m a n- m ade s血Id ing w aぬr bodies, distributio n of s oil
m oistt u e c onte nta nd m appingthed min age n etw ork
5.3. 3 1 W ater ne eds and dis由butio nニ The de velopm ent and m 弧 age ment Of w ater r e s o urc es, to be
e con omicallyeffectiv e, m u st ans w erthe n e eds ofthe us er either asto qu amityandqualityoras to
loca丘on of the s up plies. Re m ote s e n s mg can help ln aSSeS Sing thes efactor s andplann ing a bette r
exploitation ofw ater resourc e sthro ugh1and us e m applng, in fra stru cture plan nlng and as ses s me nt of
the e nviron me ntalimpa ct.
5.4 - I.and u s e a nd Vegetatio n C o ve r
T he vegetatio n co v e ris the most lmpo rtantrene w able re sour c e･ Satellite Data are us ed fo rland u se
analysis beca use of their better spatial and spectral r es olution･ Digital cla ssification bec om es
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inter estingbec aus e of improved spah alres olutio nandin c reased the a no umtof data sets･ In this study
w e usedthe maxim un1ikeliho od cla ssific a丘o n. TableIsho w sthe r esllt
.
ofclas siBc a蛙o n
Tablel
cla sse s are a(km2) clas ses are a(krn2)
Cr opland 36 DJ7la nd 775
Affo r e statio n 33 Irrigatedare a 39
Ro ckya re a 5 Rangela nd 368
Orchards 10 Urban ar e a 23
Re s erved ar e a 30 Total 1300
5.5 -Irrigated ar e a s a nd Soil salinity.
hTigated ar ea ha ve to be w atched c ar efullyto see ifthe s oilproper血s ha v e cha nged, espe cially
drain age c ondidons, rising ofground w atertable a nd form adon ofs ahe andakalin e, butitdepe nds
v ery m uch o n cnm atic c o ndiho n s a nd n atu r e of the s oil･ The r eis ago od co rreladon betw een soil
s ah ityde v elopm e nt andthedryn es s ofan are a, died rier也e are a, thegre aterthe risk9fs oil-salimity
ha 2 Wd･ S alta c c u m ulatio ntake spla c ein 1o w-lyingareBLSindrier clim adc reglO n S Whe re e v apo r ationis
higherdlan PreCipitation･ Salinb' m aybe als o､ de v elpped if irrg血)n w ateribeげ c o ntain s alarge
a m ountofs alts･ M山tite mporals atdliteim agerya rehdpfu 1 inm o nitoringirrigated are as. In o ur study
area w efo und thatthe s urfa ce ofi migEted ar e aincre a s ed fro m1983(6km2)to1985 100 %arid fr o m
1983to 1989 15 0%
,
this m eans thatthe study are a w en ha v e s e v e reproble m ofsalinty. (La ugeraa r
W . D 1987)suggest adigitalim age proces sing sequ enc e(血tBring)in o rde rto ide ntify血e sal in ity
extentiniFigatedar e a. W efo und on the studyare a(60)km2 ha v eproble m ofsalinty･
5.6 _ Soil 如oistu r e
h fo rm atio n oI1the s o止 w aterbudget insemi- aridor s e as o nally aridar e a si vitalfo rdr a wing the
optim um agric ultu ralstr ategy. Suchinfor m atio n c anbepr ovided byc o mbimings atellitedata and
c o n v e ntio nal data in dle O r eticala nd e mpiricaln odels ofthe pr a e s s esinv olv ed in the ydr ological
cycle. Water presents o ne of the highe st dler malcapa cides in nahr e･ An d it s opaqu e to
ele ctro m agn etic r adiatio nin dle r eglO n Of infrar ed beyo nd l micon. T he criteria todistinguish, by
dire ctinterpr etatio n ofs atelhteim age sdiffere ntdegreu of m oistur e content(on bare soil)ar ebased
o n: opa city in the ne 打
Iinfrar ed, appar ent ther mal inertia and the spa血l
-te mpo ral Ⅴariado rL in
te mperature. T he apparent the mi in erdais defined inre m ote s e n slng a S the r ado betw een the
e n ergyabs orbed bys oil(h the visible 皿 d n ea r- infr aredrange)in agiven tim einte rvaldivided bythe
c orr e spo nding variado nintemper atu r e. The T Mdata can be utilizedto co mputethe ther mal
- inerda
distri butio nand thento m apthe m oistt- of the s oil･ Theform ula u s ed(Am al do, M ･ 1989):
A.T.Ⅰ= M -(B A N D l＋B 2- B 3＋B 4)/B 6- T
wid1
, M: c o n sta ntfo r com putingthe c o- albedo･ T:c onstantreprese ntingthe minim u mvalue of therm al
emissio n o nthe sce ne e xpe cted at the e nd might, taken a smi for m at the s c e n e･
Fo urdegr e e s ofs oilm oistu r e w eredistinguished:
I -low s emi- aridare a 2 - semiari dar ea 3 - ari dare a 4 1 V e ry ari darea
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In are as c o v e red by v egetatio n, 也e appr o a ch is bas ed o n v egtatio nits elf, which is see n as a n
e n vir o n m e ntal in dicato r･ Se ve ralpr o c e s sing ofthe data c an 8Ppliedto m o nitor血r o ughthe gr e e n
c anopythe a m o u ntof m oistu rein 血e s oil, like thispr o cuderpr opo s eby Amold:
1 -den siq' of vegetadon
''D'1
.
Thede n sib' Ofgree n m a s s c a nbeiden 組ed by applying the v egetadon
inde xfo rm tlla, the n e wim age willgiv eaSeriof valuesincr ea sing withdieden sity ofv egetado nit
s elf･ Thedensityofgree n m assis rela也v etothepr e s e n c e of m oisttuein the s oil.
2 -StahlS Of v egetatio n
”SM is o ne of the bests ubje ct to bein v e s也gated inm o nito血gs oilm oistu re.
7もe status c a nbede s cribed w 地 afo r ml ain whichaba nd wi th hig rate ofr eflecdvityis co mpared
with bands of lo w r efle ctivity and with emission of heat･ W e c a n write thefollo wing expre ssion
S=h＋1og n e a r-in丘ar ed/gre en＋red＋the rm alemis sio n h=proper c o n sta nt.
T he v ahes ofS in cr e a s e withthego odstatus ofv egetatio n.
3 1 Normaliz atio nofv egetado nstatus･ The n o r m血 血o n of the status
”Sl'tothede n sityofgre e n m as s
''D” helpstofind o utthe s oilm oisturein area c o v er ed by vegetado n. T hus we haveto c o n side rthe
ratio(N S=S/D)(Amoldo M 1989). n etw o o utptltdata(fo rtheba re s oila nda r e a c olonizedby
v egeta6o n)w er eintegr atedtogether, and they丘twitho ut anydis c ontinuity .
5.7- Ero sio n
Soiler osionis adynamic proble m a nd hasto be c o ntin u o u sly m omitored asit n oto nly re sultsinlo s s
ofgo od s oil fo r c1116v a6o n(f de partof the soil)butals oitistheprim aryfa cto rfo rlandslides. Soil
ero sionis c atlS ed byr em o valofvegetado n, defore stado n, overgr 乱m g - etC. W hich in tu m r es ults in
topollutio n ofphysical, biotic a nd s o cio e c o n omic e nviro nm e nt. Allsites are suscep也bleto er o sio n
ei也erby w in do r w ater･ An erosion stlSCep也bility m ap w a spr odu c ed byintegr atio n ofr elief, pa re nt
m ateri alof s oil, dr a血age syste m a nd 也e land u s e m ap, A cr o s s- c omparis o n syste m has be e n
pr opo s edtofin allyc as sifythe er o sion s u s c epdbilty m ap info u r clas s es r angigfr o m stable are ato
highlys u s c eptibilityto ero sio nare a.
T he a m o u nt ofs oiler o sio n c a nbe redu ced by a n u mbe r of m ethods. Pr obably the simplest
procedur eistoke epthe s urfa ce c o n sta ntlyc o ver edbyvegeta丘o n, ho w e v er, thisis n otpo s sible when
ar able ct)1tiv atio nis c onducted butitsho uld alw ays bepr a ctic ed o n ste ep slope s, byhavingfo r est,
o r chards, or pe m erltgl
'
aS Sland. A c o mm o nfo rm of er o sio n c o ntr olisto c o n stru ct terra ce s which
r estrictthe spe edofm oistur e o ndienat terr ac e S u rfac e. In m a ny situ ado nltlSPO S Sibletopr edict the
ero sio npotemi alof 也e s on whe n m o st of the s oila nd e n viron m ental factors are know n. As soil
er osio nis adynamicproblem ,itis s uggestedthat the e r o sio nha z ard m apbe r egularly updatd so that
affo restado nand other s oilc onse rv ation m e血ods c o uld bepla nned wi llin 血 e･
5.a ～ La nd Suitability
land s uitab nitye valn ationistheproc ess of a s essing dieSuitability ofland for specific u s e. n es e
m aybe m ajo rkinds ofland u s e su ch as rainfed agric ulttu e,live sto ckprodu ctio n, affo restation ” … .)I
Onr emphasisis on suitabilityfo rdevelopm e ntalpurpo s esprincipally agric ultLUe. T hetopogr aphic
char acteristic s of a n are a are of die most important determin ants of the s uitabnity land. Fo r
s ub div sio n s uitability, slopein o
dto 4
o
r ange ar eflate n o ughtopr o videforgo ods urfa c edrain age
a nd inter es血gfo r an nLlalc r ops, Slopein the 4
D
to 8D range m ay m o reinterestingforb
.
e e crops and
m ore than 8o for afforestatio n purpo ses. T he soiltype and d min age c o nditon als o affe ctland us e,
- 206-
medite rr an e an s oil has n'tlimitado n sfo rc u16v aho npu rpo s e s, yello w soilisn
-
t a v e ryde v eloped soil
soitpr es e nts s o meli mitatio n sfor agn c ulmr ebutrruybe 拡C eptablefo rb町1eyin addido ntogras sing.
gr aydeserts oilis apo or s oilandn otgood for agrictl hr e, itpre s e nts s e v e rlimitatio n s o n s aliniz ado n
andstones
,
it m aybe u s ablefo rse a s o nalgr asslng. Ⅵle a n n ualpr e cipitado n of 200m mis minim u m
fors u stai ming m a rgin alagric ulturalactivitesI For annuala ndtre e cr ops, theininirrm m levelr eqLlired
ofpre cipitatio nis250r n m･e x c eptfo rbarleya ndra z ing Cr ops20m m m aybe s u
lfFICie nt.
Suitabil吋 ass es srrLe ntis m ade byc o mparis o n ofland u s ewi dlland. The r e arefo u r stepsto s u ch
c o mparis o n : m a ch, as s e s s m e nt of e n viro n m e ntalimpact, e c o n omic and s o ciala n alysis and diefield
check Wher eitisfo u nd thatthelarld is n ot w ells uitedto the uti1i詔tio nty pes a S Originallydef ined,
m any m odifications rr uybe m ade h o rdem o m atch 血elandtlSetO dieland m o re clo selyto thela nd
utilization types, o rto thela nd･ ModiBc ado nto thedes c申ptio n s ofland d nzz(tio nbrpe S Ofte nin volv e
change sinthedefl n ed input, ex 弧Iple s are add ing pr o visio n sprinklerimigatio n, cha ngingdiele v elof
fer血iz er applic血o n, changing the n u mbers ofhv esto ck ina m汝ed fa rm1ng Syste m, Or Changing the
f m siz e s o a sto impro v ethe e c o n omic retur n. Follo wing m atching c o m e sconside rado n of
e n vir o n m e ntalimpa ct, o ndle O ry也is sho t11d 血℃adyha v ebe e ntake ninto a m unt, thr o ughs uitabihQ,
li mitfo r s oilero sio n, v egeta血) ndegr adatio nha nd, et. Itis s也nn e c e s s arytogiv e s o m e c o n sider血 o n
toboths o cialandeconomic c o nsequ enc es of the v ariotlStype s Ofland u s es. n e丘eldche ck, po s sibly
c amied o ut c o n c u rr e ntly withe conomic and s o cial analysis, is a furthe r m e an s c o n血 血 g 也e
s o undn e s s ofthe re s ults
,
w e sho uldvisit a s el c也o n of 血e si触 in each suitabuity cla ss, and
dis c u sses whetherthe re s ults ar ein a c c ord wi也c o mm o n s e n s e a nd xpe n eQC e, if the opimio ns of
pe ople i血e adylivingthe r e ca nbe obtain ed,itw o uld bebetter. Ifthe res ults of 血efieldcheck do n ot
agre e withexperie n c edjudgm e nt, s o m e ofdie Criteria o rlimitingvalu e swi 1ln e edtobe cha nged.
5.9 1 De s ertific ation
D鶴 erdfic血o nis thepro ce s s of degr ada丘on ofagrictlltu ralpr oducb vibTbro ughto nby o v erg azing,
e rosion, sa h ity and al kalinity, highw atertable s, ctl血 g of w o odla nd and other hu m an pr esu r e.
Co ndition ofgra sslandsis ago od in dicator of血e statu sof the are as llnde rgoingdes ertific atio n･
T he c血 cal indic ato rs of de s erti Bc ado n c anbe s u mi asfo1lo w1. rain包11tr e nds, hightB rrIPerattFe,
dust stor m s, r e c ed ing w aterle v el, change sin s edim e ntlo ads in rive TS and la cks, e xte n sio n of
cultiv血o n ar e ainto u n s uitabledryland, o c c u rre n c e ofs u rfa ce s oilc ru st,destrucdo n ofv egetaAo nfor
fueland c o n struc血)n, cha nge sins oilorga nic m atters, changes ins oil m oisture, aconsequentris ein
血e refle ctive capa city(al bedo)ofs u rfac e a ndpro ce s s ofsalin z血o n･ Re m ote se nsing c an contribute
o nal1of theseindic ato rs of dese rWICation to so medegre e ofpre cisio n.
The United N 血o n s c onfere nc e o nde s ertific ado nheld in N air obi, K E N Y(1977)w a spointed o ut that
desertific ado nis ra nging betw e e nfo u rdegre e s:Slight, m ode r ate, sev ere a nd v ery s e v e n
de s ertiflC atio n. Thede s rtification map w as cre ated u singfiv elayer s:land u s e, s oillTIOistur e, r血f d,
er o sio n s u s cepdbility and s ousalinity･ Al1of 也es ehyers w ere ge o codedto the sam e c o ord inate
syste m ,tobe overlayed and by analyzing verticalythe s elayers wefindout:
ll Slightdes erulC atio n :the v egetEdon cov er co mpos ed fro mafforest血o n, tree cr ops, a n n ualc r ops,
gras sland and re se r v ed a reas w as inte rsected with the m oist ar ea, ar e a wi也 rainfhll hig e rthan
250m and 也e stable ar e a.
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2- m ode rate de s erWIC ado n:gr a s sland ar e a w asinters e cted with the m oist and s emi- aridarea, are a
with minfall betwee n150m m a nd 250m m and thelo w and m ediu m e r o sio n sus c eptibility.
3- s e v er desrqlC atio n:thedryland area obtain ed fro m land use m ap w a sinte rs e cted widl aridarea,
rainfall belo w150rr m and high er o sio n s u s c eptibilityare a.
4- v ery s evere des e rt脆c血o n :this degre e of des erWIC aho n w as c o mpo sed fr o m salin e s o札
degradatio n soil(er odedarea),the e xpan sio n ofu rba n are a alldthe v egetation c ove rbelo w25% .
6.O - Co n clllSio n s a nd Re c o m m e ndatio n s
ln c o nclusio n of dlis study . Re m otely s ensed data ca nbe c o n sider ed a n efficie nt tool for a s s e ssm g
and m o nito ringl弧d r es o u rc e s, a nd itis evide nt that an
. rin1x:grated appr o a ch
' 'in s olving specific
proble ms s u ch ase ro sio n, de se rtiflC atio n 皿d la ndslitabilib,is abs olutely ne c es s ary･ Ba s ed o n aset
of s c en ario se mbodying pre se nt a nd futur epopulation s, food and agricultu r ede mands a nd s o cio -
e c onomicdev elopm e ntne eds, a r ange ofpolicyis s u esforde v elopm e ntpla n ning c ould be ad dres s ed.
Fin ally w e sugge stthefollo wltlgr e c om m e ndatio n s :
1- Updatingthedyn a micpa r a m eters Ofsttldys u ch a sla nd u s e, de s ertific atio n ander o sio n.
2-Rela血gtoirriga丘o n-salinepr oble ms, re cla m血 o n ofsoilwm be n e c es sary, o n e c o rr m o nte chniqu e
isde ep plo w l nglnOrdertobr e ak anim perviou slaye r, w ashing and le a chingofsaltis required I
3-Application ofm anureis alw ays r e c om m e ndedtoincre a s ethefertilityinBltr ation rate ofsoil1
4- Buildup abasiclands uitabilitym apfo r e a chr egiontobeintr oduced inde velopm e ntplan ning･
51 Giyingsup portpr ojects ofw ater r es o u rces m an age ment1
6- Giving s upportproje cts ofafforesta血 ands oilc o n se rvatio n･
7-ITICr e a S eth n u mbe rs ofre s er v ed ra ngelands.
8- Organize ofo v e rg a 21ng andplo wlngln m arginalare a s.
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